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(57) A telescopic column for an X-ray imaging appa-
ratus comprises a main column, a sub-column liftably
arranged on one side of the main column, and a weight
compensator arranged on an opposite side of the main
column to compensate for a weight of the sub-column,
wherein the weight compensator includes a cam formed
such that a radius of winding of a wire therearoud
changes according to a lifting height of the sub-column,
and an elastic member configured to extend and contract
according to rotation of the cam to provide elastic force to
compensate for the weight of the sub-column.
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Description

Technical Field

[0001] The present disclosure relates to a telescopic
column for an X-ray imaging apparatus that can be easily
elevated with uniform force.

Background Art

[0002] In recent years, when X-ray imaging is required
for critically ill patients with limited mobility or during
surgery, it is often necessary to move a mobile X-ray
imaging apparatus to the required location without re-
quiring the patient to enter the X-ray room. Examples of a
mobile X-ray imaging apparatus are disclosed in Korean
Patent Application Publicaiton Nos. 10‑2011‑0062397
and 10‑2012‑0095460.
[0003] FIG. 1 is a diagram of a conventional mobile X-
ray imaging apparatus. The mobile X-ray imaging appa-
ratus includes a body 1 equipped with a display 27, a
column 2 mounted vertically on the body 1, an arm 3
mounted on the column and an X-ray source 4 provided
on the arm 3. The column 2 may include a main column 5
and a sub-column 6, and the arm 3 may be provided with
a plurality of unit arms 7, 8, and 9 that are telescopically
extendable. The length of the column 2 and arm 3 may be
shortened for safety during transportation. Then, the
column 2 and arm 3 may be extended during imaging
to position the X-ray source 4 at an appropriate point.
[0004] The conventional mobile X-ray imaging appa-
ratus has a separate drive source for extending or short-
ening the length (height) of the column 2, but it is difficult
to move the column 2 quickly enough to position the X-ray
source 4 at a point desired by the user within a short time.
[0005] In another example, a weight is used to com-
pensate for the weight of the arm 3 and the sub-column 6
such that the column 2 can be manually extended or
shortened, and the sub-column 6 can be elevated to-
gether with the arm 3 even with a small amount of force.
However, when the weight is compensated for by a
weight or the like, the overall weight of the mobile X-
ray imaging apparatus may be increased, thereby redu-
cing its mobility.

Detailed Description of the Invention

Technical Problem

[0006] It is an object of the present disclosure to pro-
vide a telescopic column for an X-ray imaging apparatus
that can be quickly and easily positioned at a desired
point manually without the need for a separate driving
source or weight.
[0007] It is another object of the present disclosure to
provide a telescopic column for an X-ray imaging appa-
ratus that can compensate for the weight of the arm and
sub-column using the elastic force of an elastic member.

[0008] It is another object of the present disclosure to
provide a telescopic column for an X-ray imaging appa-
ratus that can raise an arm and a sub-column with uni-
form force, regardless of changes in the elastic force of
the elastic member according to the height at which the
arm and the sub-column are lifted.

Technical Solution

[0009] In accordance with one aspect of the present
disclosure, provided is a telescopic column for an X-ray
imaging apparatus, the telescopic column including a
main column, a sub-column liftably arranged on one side
of the main column, and a weight compensator arranged
on an opposite side of the main column to compensate for
a weight of the sub-column, wherein the weight compen-
sator includes a cam formed such that a radius of winding
of a wire therearoud changes according to a lifting height
of the sub-column, and an elastic member configured to
extend and contract according to rotation of the cam to
provide elastic force to compensate for the weight of the
sub-column.
[0010] According to one embodiment, the weight com-
pensator may include a first fixed pulley arranged on the
main column, a movable pulley arranged to be lifted and
lowered with respect to the first fixed pulley, a first wire
having one end coupled to the main column and an
opposite end coupled to the sub-column via the movable
pulley and the first fixed pulley, a cam unit arranged to
rotate in connection with the lifting and lowering of the
movable pulley, and the elastic member arranged to
extend and contract in connection with the rotation of
the cam unit to provide elastic force to the sub-column.
[0011] According to another embodiment, the weight
compensator may include a second wire having one end
coupled to one side of the movable pulley and an oppo-
site end wound on one side of the cam unit, and a third
wire having one end coupled to the elastic member and
an opposite end wound on an opposite side of the cam
unit.
[0012] According to another embodiment, the cam unit
may include a cam formed such that a radius of winding of
the second wire therearoud changes when the cam
rotates, and a cam pulley arranged on one side of the
cam to rotate integrally with the cam, the third wire being
wound around the cam pulley.
[0013] According to another embodiment, a torque of
the cam caused by lifting and lowering of the movable
pulley may act as a reaction torque against a torque of the
cam pulley caused by extension and contraction of the
elastic member.
[0014] According to another embodiment, the sub-col-
umn may include a first sub-column liftably arranged on
one side of the main column, and a second sub-column
liftably arranged on one side of the first sub-column.
[0015] According to another embodiment, the tele-
scopic column may further include an interlocking me-
chanism configured to lift and lower the second sub-

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 461 227 A1 4

column in connection with lifting and lowering of the first
sub-column, wherein the interlocking mechanism may
include a second fixing pulley arranged at an upper end of
the first sub-column, a fourth wire having one end
coupled to the main column and an opposite end coupled
to the second sub-column via the second fixing pulley.
[0016] According to another embodiment, the weight
compensator further may include a third fixed pulley ar-
ranged on one side of the elastic member, wherein the
second wire may be wound on one side of the cam unit via
the third fixed pulley.
[0017] According to another embodiment, the sub-col-
umn may include a first sub-column liftably arranged on
one side of the main column, and a second sub-column
liftably arranged on one side of the first sub-column. The
telescopic column may further include an interlocking
mechanism configured to lift and lower the second
sub-column in connection with lifting and lowering of
the first sub-column, wherein the interlocking mechanism
may include a fourth fixing pulley arranged at an upper
end of the first sub-column, and a fourth wire having one
end coupled to the one side of the main column and an
opposite end coupled to one side of the second sub-
column via the fourth fixing pulley.

Effect of the Invention

[0018] According to the telescopic column for X-ray
imaging apparatus according to the present disclosure,
the column may be quickly and easily extended or shor-
tened manually without a separate drive source or weight
by using the elastic force of an elastic member to com-
pensate for the weight of the arm and sub-column.

Brief Description of Drawings

[0019]

FIG. 1 is a configuration diagram of a conventional
mobile X-ray imaging apparatus;
FIGS. 2 and 3 are configuration diagrams of a tele-
scopic column for an X-ray imaging apparatus ac-
cording to a first embodiment of the present disclo-
sure;
FIG. 4 depicts a cam profile calculated according to
the first embodiment of the present disclosure;
FIG. 5 is a side view of a cam according to the first
embodiment of the present disclosure;
FIGS. 6 and 7 are perspective views of the telescopic
column according to the first embodiment of the
present disclosure;
FIG. 8 is a side view of the telescopic column accord-
ing to the first embodiment of the present disclosure;
FIG. 9 is a front view of the telescopic column ac-
cording to the first embodiment of the present dis-
closure;
FIG. 10 is a rear view of the telescopic column
according to the first embodiment of the present

disclosure;
FIG. 11 is a partially enlarged view illustrating the
slide engagement of a main column and a first sub-
column according to the first embodiment of the
present disclosure;
FIG. 12 is a partially enlarged view illustrating the
slide engagement of the first sub-column and a
second sub-column according to the first embodi-
ment of the present disclosure;
FIG. 13 is a partially enlarged view of the main
column showing a weight compensator according
to the first embodiment of the present disclosure;
FIG. 14 is an exploded perspective view of a cam unit
according to the first embodiment of the present
disclosure;
FIGS. 15 and 16 are configuration diagrams of a
telescopic column for an X-ray imaging apparatus
according to a second embodiment of the present
disclosure;
FIGS. 17 and 18 are perspective views of the tele-
scopic column according to the second embodiment
of the present disclosure;
FIG. 19 is a side view of the telescopic column
according to the second embodiment of the present
disclosure;
FIG. 20 is a front view of the telescopic column
according to the second embodiment of the present
disclosure;
FIG. 21 is a rear view of the telescopic column
according to the second embodiment of the present
disclosure;
FIG. 22 is a partially enlarged view illustrating the
slide engagement of a main column and a first sub-
column according to the second embodiment of the
present disclosure;
FIG. 23 is a partially enlarged view illustrating the
slide engagement of the first sub-column and a
second sub-column according to the second embo-
diment of the present disclosure;
FIG. 24 is a partially enlarged view of the main
column showing a weight compensator according
to the second embodiment of the present disclosure;
FIG. 25 is a perspective view of a cam unit according
to the second embodiment of the present disclosure;
and
FIG. 26 is a partial enlarged view of a first wire
connecting the main column and the first sub-column
according to the second embodiment of the present
disclosure.

Best embodiment of the Invention

[0020] Hereinafter, embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings. However, the embodiments
described below are intended only to describe the dis-
closure in detail so that those having ordinary skill in the
art to which the disclosure pertains can easily practice the
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invention, and are not intended to limit the scope of the
disclosure. Throughout the description of various embo-
diments of the present disclosure, the same reference
numerals are used to refer to components having the
same technical features.
[0021] A telescopic column for an X-ray imaging appa-
ratus according to the present disclosure includes a main
column, a sub-column liftably mounted on the main col-
umn, and a weight compensator configured to compen-
sate for the weight of the sub-column such that a user can
easily elevate the sub-column with little effort. Further, the
weight compensator includes a cam unit having a cam
and a cam pulley to elevate the sub-column with uniform
force regardless of changes in the lifting height of the sub-
column. Embodiments of the present disclosure will now
be described in detail with reference to the accompany-
ing drawings.
[0022] FIGS. 2 to 14 illustrate a telescopic column for
an X-ray imaging apparatus according to a first embodi-
ment of the present disclosure.
[0023] As shown in FIGS. 2 and 3, a telescopic column
100 for an X-ray imaging apparatus includes a main
column 200, a sub-column 300 liftably mounted on the
main column 200, and a weight compensator 400 con-
figured to compensate for the weight of the sub-column
300.
[0024] The weight compensator 400 includes a first
fixed pulley 410 and a movable pulley 420, which are
mounted on the main column 200, and a first wire 430
connecting the main column 200 and the sub-column
300, a cam 450 that varies the winding radius of a second
wire 480 connected to the movable pulley 420 based on
the lifting height of the sub-column 300, and an elastic
member 470 arranged to extend and contract with the
rotation of the cam 450 to provide elastic force to the sub-
column 300 via a third wire 490.
[0025] According to the first embodiment of the present
disclosure, as the weight of the sub-column 300 is com-
pensated for by the weight compensator 400, a user may
easily lift and lower the sub-column 300 at a constant
speed with little effort. Furthermore, in lifting and lowering
the sub-column 300, the weight compensator 400 allows
the sub-column 300 to be lifted and lowered at a constant
speed by applying a uniform force regardless of the
height of the sub-column 300.
[0026] The main column 200 may be installed vertically
on the body 1 (see FIG. 1) of the mobile X-ray imaging
apparatus, and a hollow part is formed therein to allow the
weight compensator 400 including multiple pulleys and
wires to be installed. In this case, the main column 200
may be axially rotatably installed on the body 1 of the
mobile X-ray imaging apparatus.
[0027] The sub-column 300 is liftably disposed on one
side of the main column 200. In one example, a slide rail
(not shown) may be formed on one side of the main
column 200, and the sub-column 300 may be provided
with multiple rollers (not shown) slidably movable along
the slide rail of the main column 200 in a vertical direction.

[0028] An arm 3 (see FIG. 1) having an X-ray source 4
(see FIG. 1) at an end thereof may be liftably mounted on
one side of the sub-column 300. In this case, the arm may
be multi-stage telescopically formed, and the weight
compensator 400 compensates for the weight of the
sub-column 300 including the X-ray source 4 and the
arm 3.
[0029] The weight compensator 400 may include the
first fixed pulley 410 rotatably disposed at a lower end of
the main column 200, the movable pulley 420 liftably
disposed above and spaced apart from the first fixed
pulley 410, and the first wire 430 extending through the
first fixed pulley 410 and the movable pulley 420 to
connect the main column 200 and the sub-column 300.
[0030] Here, the number of first fixed pulleys 410 and
movable pulleys 420 may be appropriately selected as
needed. In one example, a pair of movable pulleys 420
may be arranged side by side above one first fixed pulley
410. The first wire 430 may be coupled to one side of the
main column 200 at one end, wound around the circum-
ference of the movable pulleys 420 and the first fixed
pulley 410, and coupled to the sub-column 300 at an
opposite end.
[0031] As the first wire 430 connects the main column
200 and the sub-column 300 via the first fixed pulley 410
and the movable pulley 420, the movable pulley 420 is
lifted and lowered with respect to the first fixed pulley 410
when the sub-column 300 is lifted and lowered with
respect to the main column 200.
[0032] In this case, the lifting and lowering of the sub-
column 300 may be performed manually by the user, and
the weight compensator 400 serves to make it possible to
easily raise the sub-column 300 at a constant speed with
little effort, despite the weight of the sub-column 300.
[0033] To this end, the elastic member 470, which
provides elastic force to the sub-column 300, is disposed
in the hollow part of the main column 200. The elastic
member 470 is arranged to extend and retract in con-
nection with the lifting and lowering of the movable pulley
420, and provides an elastic force to the sub-column 300
in connection with the movable pulley 420 to compensate
for the weight of the sub-column 300. For example, when
the elastic force provided by the elastic member 470 is in
balance with the weight of the sub-column 300, the user
may easily lift and lower the sub-column 300 at a constant
speed with little effort.
[0034] While the figures show a extensible tension
spring as an example of the elastic member 470, this
is merely one embodiment, and various types of the
elastic member 470 that provide elastic force, such as
a gas spring or a torsion spring, may be applied as
needed.
[0035] The elastic force provided by the elastic mem-
ber 470 may change as the sub-column 300 is lifted and
lowered. For example, when a tension spring is em-
ployed as the elastic member 470, the tension spring
may be increasingly stretched as the sub-column 300 is
lowered, thereby increasing the elastic force and thereby
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increasing the force required for the user to lower the sub-
column.
[0036] According to the first embodiment of the present
disclosure, the cam unit 440 is provided to enable the
sub-column 300 to be lifted and lowered with uniform
force regardless of changes in the lifting height of the sub-
column 300.
[0037] The cam unit 440 may be arranged to rotate in
connection with the lifting and lowering of the traveling
pulley 420. For example, one end of the second wire 480
may be coupled to one side of the movable pulley 420 and
the opposite end thereof may be wound on one side of the
cam unit 440.
[0038] Additionally, the elastic member 470 may be
arranged to extend and contract in connection with the
rotation of the cam unit 440. For example, one end of the
third wire 490 may be coupled to the elastic member 470
and the opposite end thereof may be coupled to the
opposite side of the cam unit 440.
[0039] More specifically, the cam unit 440 may include
a cam 450 formed such that a winding radius of the
second wire 480 changes when rotated, and a cam pulley
460 arranged on one side of the cam 450 to rotate
integrally with the cam 450, the third wire 490 being
wound around the cam pulley 460. As an example, a
pair of cam pulleys 460 may be arranged on both sides of
the cam 450, and a pair of third wires 490 extending side
by side from the upper end of the elastic member 470 may
each be wound on the pair of cam pulleys 460.
[0040] In this case, when the sub-column 300 rises, the
tension spring contracts and the cam pulley 460 rotates
such that the third wire 490 is unwound. At this time, as
the cam 450 rotates together with the cam pulley 460, the
second wire 480 is wound around the cam 450, and the
second wire 480 pulls the movable pulley 420 upward.
Thus, the movable pulley 420 moves upward with respect
to the first fixed pulley 410.
[0041] Conversely, when the sub-column 300 is low-
ered, the movable pulley 420 moves down together with
the sub-column 300, and the cam 450 rotates such that
the second wire 480 is unwound. At this time, as the cam
pulley 460 rotates together with the cam 450, the third
wire 490 is wound around the cam pulley 460, and the
tension spring is extended by the third wire 490.
[0042] Here, the cam 450 has a cam profile that is
formed such that the winding radius of the second wire
480 changes when the cam is rotated. This is intended to
cause the torque of the cam pulley 460 due to the ex-
tension and contraction of the elastic member 470 and
the torque of the cam 450 due to the lifting and lowering of
the movable pulley 420 to act as a reaction torque against
each other, such that the sub-column 300 can be lifted
and lowered with uniform force regardless of its height.
[0043] FIG. 4 is a graph depicting a cam profile accord-
ing to the first embodiment of the present disclosure. The
cam profile according to the rotation angle of the cam
pulley 460 is obtained by calculating the spring force of
the tension spring and the torque of the cam pulley 460

according to the rotation angle of the cam pulley 460 and
calculating the radius of the cam 450 from the torque of
the cam 450 for compensating for the torque.
[0044] Referring to FIG. 5, the cam 450 has a shaft hole
451 on one side for inserting a rotation shaft, and has a
radius gradually increasing in one direction along the
circumference in a predetermined angle range. In addi-
tion, it has a curved surface 452 formed in a spiral shape
within a predetermined angle range corresponding to the
lifting range of the sub-column 300 as a whole, and a
straight surface 453 extending from one end of the spiral
curved surface 452 toward the rotation shaft. In addition,
a second wire fixing part 454 (not shown in FIG. 5 but
shown in FIG. 14) to which the opposite end of the second
wire 480 is fixed is formed on one side of the straight
surface 453, and a first winding groove 456 (not shown in
FIG. 5 but shown in FIG. 14) for winding the second wire
480 is formed on the spiral curved surface 452 of the cam
450.
[0045] Accordingly, when the tension spring is ex-
tended and the torque of the cam pulley 460 increases
as the sub-column 300 is lowered, the winding radius of
the second wire 480 of the cam 450 gradually increases
to increase the torque of the cam 450. On the other hand,
when the sub-column 300 is lifted, the tension spring
contracts. Thus, the torque of the cam pulley 460 is
reduced, and the winding radius of the second wire
480 of the cam 450 gradually decreases, thereby redu-
c8ing the torque of the cam 450.
[0046] In this operation, the torque of the cam 450 acts
as a reaction torque with respect to the torque of the cam
pulley 460 to compensate for the difference between the
elastic force of the tension spring and the weight of the
sub-column 300, and the user may be allowed to lift the
sub-column 300 with uniform force regardless of the
height of the sub-column 300 or the extension length
of the tension spring.
[0047] Referring to FIGS. 6 to 10, it can be seen in more
detail that the telescopic column 100 for an X-ray appa-
ratus includes the main column 200, the sub-column 300
liftably mounted on one side of the main column 200, and
the weight compensator 400 mounted on the main col-
umn 200 to compensate for the weight of the sub-column
300.
[0048] A support plate 210 may be coupled to the lower
end of the main column 200 to support the main column
200. This support plate 210 may be coupled to the body 1
of the mobile X-ray imaging apparatus. While the support
plate 210 is shown as having a rectangular shape in the
figures, this is merely an example. A circular support plate
210 may be rotatably coupled to the body 1 of the mobile
X-ray imaging apparatus.
[0049] The main column 200 includes a pair of main
frames 220 arranged vertically and spaced apart from
each other by a predetermined distance in the width
direction of the support plate 210, and an upper end
frame 230 coupled to an upper end of the pair of main
frames 220, a support frame 240 arranged in parallel with

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 461 227 A1 10

the main frames 220 at a predetermined distance from
the rear of the main frames 220, and a connection frame
250 that connects the upper end of the support frame 240
to the rear end of the main frames 220. As an example,
the connection frame 250 may be formed by joining four
unit frames into a rectangular shape.
[0050] The main frames 220 serve to guide the lifting
direction of the sub-column 300. The multiple pulleys,
cam unit 440, and elastic member 470, which constitute
the weight compensator 400, are arranged in the space
between the main frames 220 and the support frame 240.
[0051] The sub-column 300 may include a first sub-
column 310 liftably mounted on one side of the main
column 200, and a second sub-column 320 liftably
mounted on one side of the first sub-column 310.
[0052] The first sub-column 310 is liftably mounted to
the front of the main column 200, and includes a pair of
sub-frames 311 vertically slidably coupled to the front of
the pair of main frames 220, and a pair of movable frames
312 mounted alongside the sub-frames 311 on the inner
side of the rear of the pair of sub-frames 311. The pair of
sub-frames 311 and the pair of movable frames 312 are
integrally coupled by a cover frame 313 coupled to the top
and bottom thereof.
[0053] The second sub-column 320 is liftably mounted
to the front of the first sub-column 310. The second sub-
column 320 includes a pair of lifting frames 321 each
vertically slidably coupled to an inner side of the pair of
sub-frames 311, a lifting plate 322 coupled to a front of the
pair of lifting frames 321 and disposed in front of the sub-
frames 311, and an arm support bracket 323 coupled to a
front of the lifting plate 322. Although not shown in the
figures, the arm support bracket 323 may be coupled to
the arm 3 that is multi-stage telescopic and includes the
X-ray source 4 at an end thereof.
[0054] Hereinafter, the lifting structure of the first sub-
column 310 and the second sub-column 320 with respect
to the main column 200 will be described in detail with
reference to FIGS. 11 and 12.
[0055] As shown in FIG. 11, the first sub-column 310 is
provided with multiple first rollers 314 on the outside of
the pair of movable frames 312. The first rollers 314 are
slidably coupled to a first slide groove 221 formed inside
the main frames 220 of the main column 200. Accord-
ingly, when the first sub-column 310 is lifted or lowered
with respect to the main column 200, the first rollers 314 of
the movable frames 312 move along the first slide groove
221 of the main frames 220.
[0056] As shown in FIG. 12, the second sub-column
320 is provided with multiple second rollers 324 on the
outside of the pair of lifting frames 321. The second rollers
324 are slidably coupled to a second slide groove (not
shown) formed inside the sub-frame 311 of the sub-
column 310. Accordingly, when the second sub-column
320 is lifted and lowered with respect to the first sub-
column 310, the second rollers 324 of the lifting frame 321
move along the second slide groove of the sub-frame
311.

[0057] FIG. 13 is a partially enlarged view of the main
column showing the weight compensator. For simplicity,
the support frame is omitted. As shown in the figure, the
first fixed pulley 410 is arranged at the lower end of the
main column 200. The first fixed pulley 410 may be
rotatably supported by a support bracket 411 coupled
to the top of the support plate 210.
[0058] Additionally, the cam unit 440 is rotatably
mounted on the connection frame 250 at the upper
end of the support frame 240. The cam unit 440 may
be rotatably supported by, for example, a rotation shaft
that extends through the connection frame 250 in the
front-back direction.
[0059] As shown in FIG. 14, the cam unit 440 includes a
cam 450 whose winding radius changes, and at least one
cam pulley 460 arranged on one side of the cam 450 to
integrally rotate with the cam 450. The figure shows an
example in which a pair of cam pulleys 460 is coupled,
one on each side of the cam 450. The cam 450 and the
cam pulleys 460 may be formed as one body. In another
example, the cam 450 and the cam pulley 460 may be
formed as separate members and then rotatably coupled
to each other to form one body.
[0060] As described with reference to FIG. 5, the cam
450 has the curved surface 452 formed in a spiral shape
within a predetermined angle range corresponding to the
lifting range of the sub-column 300, and the straight
surface 453 extending from one end of the spiral curved
surface 452 toward the rotation shaft. In addition, the
second wire fixing part 454 having a groove 455 is formed
on one side of the straight surface 453 to fix the opposite
end of the second wire 480, and the first winding groove
456 for winding the second wire 480 is formed on the
spiral curved surface 452 of the cam 450.
[0061] Additionally, a second winding groove 461 is
formed along the outer circumferential surface of the cam
pulley 460, and a third wire fixing part 462 is formed on
one side of the cam pulley 460. One end of the third wire
490 is coupled to the third wire fixing part 462. Accord-
ingly, when the cam pulley 460 rotates, the third wire 490
is wound around the second winding groove 461 of the
cam pulley 460
[0062] Referring to FIG. 13, a pair of movable pulleys
420 is liftably and rotatably arranged below the cam unit
440. For example, the rotation shaft of the pair of movable
pulleys 420 may be coupled to the lower end of the lifting
bracket 421, which has an inverted U shape.
[0063] In this case, one end of the second wire 480 is
coupled to the upper end of the lifting bracket 421, and the
opposite end of the second wire 480 is connected to the
second wire fixing part 454 through the first winding
groove 456 of the cam 450. Accordingly, when the mo-
vable pulley 420 is lifted or lowered, the second wire 480
is wound around or unwound from the cam 450.
[0064] The first fixed pulley 410 is arranged below the
movable pulley 420. As an example, the first fixed pulley
410 may be rotatably supported at the upper end of the U-
shaped support bracket 411, which is coupled to the top
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surface of the support plate 210.
[0065] A first wire 430 is connected between the first
fixed pulley 410 and a pair of movable pulleys 420. One
end of the first wire 430 is coupled to one side of the main
column 200, and the opposite end thereof coupled to one
side of the first sub-column 310 via the pair of movable
pulleys 420 and the first fixed pulley 410.
[0066] To this end, a first fixing member 222 is coupled
to one side of the lower portion of the main frame 220 and
protrudes rearward, and a fixing member bracket 315 is
coupled to the pair of movable frames 312 in a crossing
manner. Also, a second fixing member 316 is coupled to
the center of the fixing member bracket 315 and pro-
trudes rearward.
[0067] In this case, one end of the first wire 430 is
coupled to the first fixing member 222, and the opposite
end thereof is coupled to the second fixing member 316
via the pair of movable pulleys 420 and the first fixed
pulley 410. Thus, the main column 200 and the sub-
column 300 are connected by the first wire 430.
[0068] An elastic member 470 is arranged on one side
of the first fixed pulley 410. While this embodiment illus-
trates a tension spring as the elastic member 470, this is
merely one example. Various types of the elastic member
470 that provide elastic force, such as a gas springs or
torsion spring, may be applied as needed.
[0069] The elastic member 470 is connected to a pair of
cam pulleys 460 by a pair of third wires 490. For example,
a third fixing member 471 may be provided at the upper
end of the elastic member 470, and one end of each of the
third wires 490 may be coupled to the corresponding one
of both ends of the third fixing member 471. The opposite
end of the pair of third wire 490 is coupled to the third wire
fixing part 462 via the second winding groove 461 of the
cam pulley 460. Accordingly, when the cam pulley 460
rotates, the third wires 490 are wound around the cam
pulley 460.
[0070] According to the first embodiment of the present
disclosure, an interlocking mechanism that allows the
first sub-column 310 and the second sub-column 320 to
be lifted and lowered in connection with each other may
be provided, which will be described with reference to
FIGS. 7 and 9.
[0071] Referring to FIGS. 7 and 9, a second fixed pulley
500 is rotatably arranged at the upper end of the first sub-
column 310. The second fixed pulley 500 is rotatably
supported by a rotation shaft arranged across the upper
ends of the movable frames 312, and a fourth wire 510
extends around the second fixed pulley 500 to connect
the main column 200 and the second sub-column 320.
[0072] In this case, a fourth fixing member 223 is
coupled to the lower portion of the main column 200
across the main frames 220, and one end of the fourth
wire 510 is coupled to the fourth fixing member 223. The
opposite end of the fourth wire 510 is coupled to a fifth
fixing member 325 coupled to the lower end of the lifting
plate 322 of the second sub-column 320.
[0073] In this case, a pair of winding grooves spaced

apart from each other by a predetermined distance may
be formed in the second fixed pulley 500, and a pair of
fourth wires 510 may be arranged one in each winding
groove, and be coupled to the fourth fixing member 223 of
the main column 200 and the fifth fixing member 325 of
the second sub-column 320 via the second fixed pulley
500, respectively.
[0074] Hereinafter, the lifting operation of the tele-
scopic column 100 for an X-ray imaging apparatus ac-
cording to the first embodiment of the present disclosure
will be described in detail.
[0075] When the user presses down on the second
sub-column 320 to lower the same at the maximum
height at which the first sub-column 310 and the second
sub-column 320 are positioned lifted with respect to the
main column 200, The fourth wire 510 coupled to the
lifting plate 322 of the second sub-column 320 at one end
thereof presses the second fixed pulley 500 to lower the
first sub-column 310. When the first sub-column 310 is
lowered, the movable pulley 420 is lowered toward the
first fixed pulley 410 by the first wire 430, and the second
wire 480 wound around the cam 450 is unwound to rotate
the cam 450. Then, the cam pulley 460, which rotates
together with the cam 450, winds the third wire 490 to
extend the elastic member 470.
[0076] Conversely, when the user lifts the second sub-
column 320 upward from the minimum height at which the
first sub-column 310 and the second sub-column 320 are
positioned lowered with respect to the main column 200,
the first sub-column 310 rises together with the sub-
column 320. Then, the third wire 490 wound around
the cam pulley 460 is unwound due to the elastic recovery
force of the elastic member 470, and the cam pulley 460
rotates. Then, the cam 450 rotates together with the cam
pulley 460 and winds the second wire 480 to lift the
movable pulley 420, causing the first sub-column 310
to rise.
[0077] In this operation, the elastic force of the elastic
member 470 compensates for the weight of the first and
second sub-columns 310 and 320, allowing the user to
easily lift the first and second sub-columns 310 and 320
with little effort. In addition, when the elastic force of the
elastic member 470 changes, the torque of the cam 450
acts as a reaction torque with respect to the torque of the
cam pulley 460, thereby compensating for the difference
between the elastic force of the elastic member 470 and
the weight of the first and second sub-columns 310 and
320, as described above.
[0078] In the case of the above-described embodi-
ment, an interlocking-type telescopic column in which
the second sub-column 320 is lifted and lowered in con-
nection with the lifting and lowering of the first sub-column
310 has been described as an example. However, the
weight compensator 400 including the cam 450 and the
elastic member 470 according to the first embodiment of
the present disclosure is also applicable to a non-inter-
locking-type telescopic column configured to lift the first
sub-column 310 after the lifting of the second sub-column
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320 is completed, or to lift the second sub-column 320
after the lifting of the first sub-column 310 is completed.
[0079] FIGS. 15 to 26 are views of a telescopic column
for an X-ray apparatus according to a second embodi-
ment of the present disclosure. A telescopic column 1000
for an X-ray imaging apparatus includes a main column
2000, a sub-column 3000 liftably mounted on the main
column 2000, and a weight compensator 4000 config-
ured to compensate for the weight of the sub-column
3000.
[0080] The weight compensator 4000 includes a first
fixed pulley 4100 and a movable pulley 42000, which are
mounted on the main column 2000, and a first wire 4300
connecting the main column 2000 and the sub-column
3000, a cam 4410 that varies the winding radius of a wire
based on the lifting height of the sub-column 3000, and an
elastic member 4500 arranged to extend and contract
with the rotation of the cam 450 to provide elastic force.
[0081] The main column 2000 may be installed verti-
cally on the body 1 (see FIG. 1) of the mobile X-ray
imaging apparatus, and a hollow part is formed therein
to allow the weight compensator 4000 including multiple
pulleys and wires to be installed.
[0082] The sub-column 3000 is liftably disposed on
one side of the main column 2000. In one example, a
slide rail (not shown) may be formed on one side of the
main column 2000, and the sub-column 3000 may be
provided with multiple rollers slidably movable along the
slide rail of the main column 2000 in a vertical direction.
[0083] An arm 3 (see FIG. 1) having an X-ray source 4
(see FIG. 1) at an end thereof may be liftably mounted on
one side of the sub-column 3000. In this case, the arm
may be multi-stage telescopically formed, and the weight
compensator 400 compensates for the weight of the sub-
column 3000 including the X-ray source and the arm.
[0084] The weight compensator 4000 may include the
first fixed pulley 4100 rotatably disposed at an upper end
of the main column 2000, the movable pulley 4200 liftably
disposed below and spaced apart from the first fixed
pulley 4100, and a first wire 4300 extending through
the first fixed pulley 4100 and the movable pulley 4200
to connect the main column 2000 and the sub-column
3000.
[0085] Here, the number of first fixed pulleys 4100 and
movable pulleys 4200 may be appropriately selected as
needed. In one example, the first wire 4300 may be
coupled to the upper end of the main column 2000 at
one end, wound around the circumference of the mova-
ble pulleys 4200 and the first fixed pulley 4100 multiple
times, and coupled to the sub-column 3000 at an oppo-
site end.
[0086] As the first wire 4300 connects the main column
2000 and the sub-column 3000 via the first fixed pulley
4100 and the movable pulley 4200, the movable pulley
4200 is lifted and lowered with respect to the first fixed
pulley 4100 when the sub-column 3000 is lifted and
lowered with respect to the main column 2000.
[0087] In this case, the lifting and lowering of the sub-

column 3000 may be performed manually by the user,
and the weight compensator 4000 serves to make it
possible to easily raise the sub-column 3000 with little
effort, despite the weight of the sub-column 3000.
[0088] To this end, the elastic member 4500, which
provides elastic force to the sub-column 3000, is dis-
posed in the hollow part of the main column 2000. The
elastic member 4500 is arranged to extend and retract
according to the lifting and lowering of the movable pulley
4200, and provides an elastic force to the sub-column
3000 in connection with the movable pulley 4200 to
compensate for the weight of the sub-column 3000.
For example, when the elastic force provided by the
elastic member 4500 is in balance with the weight of
the sub-column 3000, the user may easily lift and lower
the sub-column 3000 with little effort.
[0089] The elastic force provided by the elastic mem-
ber 4500 may change as the sub-column 3000 is lifted
and lowered. For example, when a tension spring is
employed as the elastic member 4500, the tension spring
may be increasingly stretched as the sub-column 3000 is
lowered, thereby increasing the elastic force and thereby
increasing the force required for the user to lower the sub-
column.
[0090] The cam unit 4400 is provided to enable the
sub-column 3000 to be lifted and lowered with uniform
force regardless of changes in the lifting height of the sub-
column 3000. The cam unit 4400 may be arranged to
rotate in connection with the lifting and lowering of the
traveling pulley 4200. For example, one end of the sec-
ond wire 4600 may be coupled to one side of the movable
pulley 4200 and the opposite end thereof may be wound
on one side of the cam unit 4400. If necessary, the second
wire 4600 may extend around the third fixing pulley 4700
arranged on one side of the elastic member 4500 and be
wound on the one side of the cam unit 4400.
[0091] Additionally, the elastic member 4500 may be
arranged to extend and contract in connection with the
rotation of the cam unit 4400. For example, one end of the
third wire 4800 may be coupled to the elastic member
4500 and the opposite end thereof may be coupled to the
opposite side of the cam unit 4400.
[0092] More specifically, the cam unit 4400 may in-
clude a cam 4410 formed such that a winding radius of
the second wire 4600 changes when rotated, and a cam
pulley 4430 arranged on one side of the cam 4410 to
rotate integrally with the cam 4410, the third wire 4800
being wound around the cam pulley 4430.
[0093] In this case, when the sub-column 3000 rises,
the tension spring contracts and the cam pulley 4430
rotates such that the third wire 4800 is released. Then, as
the cam 4410 rotates together with the cam pulley 4430,
the second wire 4600 is wound around the cam 4410, and
the second wire 4600 pulls the movable pulley 4200
downward.
[0094] Conversely, when the sub-column 3000 is low-
ered, the movable pulley 4200 rises, and the cam 4410
rotates such that the second wire 4600 is unwound. Then,
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as the cam pulley 4430 rotates together with the cam
4410, the third wire 4800 is wound around the cam pulley
4430, and the tension spring is extended by the third wire
4800.
[0095] Here, the cam 4410 has a cam profile that is
formed such that the winding radius of the second wire
4600 changes when the cam is rotated (see FIG. 4). This
is intended to cause the torque of the cam pulley 4430
due to the extension and contraction of the elastic mem-
ber 4500 and the torque of the cam 4410 due to the lifting
and lowering of the movable pulley 4200 to act as a
reaction torque against each other, such that the sub-
column 3000 can be lifted and lowered with uniform force
regardless of its height. For example, the spring force of
the tension spring and the torque of the cam pulley 4430
may be calculated according to the rotation angle of the
cam pulley 4430, and the radius of the cam 4410 for
compensating for the torque is calculated from the torque
of the cam 4410 to derive a cam profile according to the
rotation angle of the pulley 4430.
[0096] The cam 4410 has a radius gradually increasing
in one direction along the circumference, and has an
outer circumferential surface formed in a spiral shape
within a predetermined angle range corresponding to the
lifting range of the sub-column 3000, and a straight sur-
face formed at an end of the spiral outer circumferential
surface. In addition, a winding groove 4420 (see FIG. 25)
for winding the second wire 4600 is formed on the spiral
outer circumferential surface of the cam 4410, and a
fixing part for fixing the second wire 4600 is formed on
one side of the straight surface.
[0097] Accordingly, when the tension spring is ex-
tended and the torque of the cam pulley 4430 increases
as the sub-column 3000 is lowered, the winding radius of
the second wire 4600 of the cam 4410 gradually in-
creases to increase the torque of the cam 4410. In this
operation, the torque of the cam 4410 acts as a reaction
torque with respect to the torque of the cam pulley 4430 to
compensate for the difference between the elastic force
of the tension spring and the weight of the sub-column
3000, and the user may be allowed to lift the sub-column
3000 with uniform force regardless of the height of the
sub-column 3000 or the extension length of the tension
spring.
[0098] Referring to FIGS. 17 to 21, it can be seen in
more detail that the telescopic column 1000 for an X-ray
apparatus includes the main column 2000, the sub-col-
umn 3000 liftably mounted on one side of the main
column 2000, and the weight compensator 4000
mounted on the main column 2000 to compensate for
the weight of the sub-column 3000.
[0099] A support plate 2100 may be coupled to the
lower end of the main column 2000 to support the main
column 2000. This support plate 2100 may be coupled to
the body of the mobile X-ray imaging apparatus.
[0100] The main column 2000 includes a pair of main
frames 2200 arranged vertically and spaced apart from
each other by a predetermined distance in the width

direction of the support plate 2100, and an upper end
frame 2300 coupled to an upper end of the pair of main
frames 2200, and a pair of support frames 2400 arranged
in parallel with the main frames 2200 at a predetermined
distance from the rear of the main frames 2200.
[0101] The main frames 2200 serve to guide the lifting
direction of the sub-column 3000. The multiple pulleys
constituting the weight compensator 4000 are arranged
in the support frames 2400.
[0102] The sub-column 3000 may include a first sub-
column 3100 liftably mounted on one side of the main
column 2000, and a second sub-column 3200 liftably
mounted on one side of the first sub-column 3100.
[0103] The first sub-column 3100 is liftably mounted to
the front of the main column 2000, and includes a pair of
sub-frames 3110 vertically slidably coupled to the front of
the pair of main frames 2200, and a pair of movable
frames 3120 mounted alongside the sub-frames 3110
on the inner side of the rearof the pair of sub-frames 3110.
The pair of sub-frames 3110 and the pair of movable
frames 3120 are integrally coupled by a cover frame 3130
coupled at the top thereof and a lower end frame 3140
coupled to the bottom thereof.
[0104] The second sub-column 3200 is liftably
mounted to the front of the first sub-column 3100. The
second sub-column 3200 includes a pair of lifting frames
3210 each vertically slidably coupled to an inner side of
the pair of sub-frames 3110, a lifting plate 3220 coupled to
a front of the pair of lifting frames 3210 and disposed in
front of the sub-frames 3110, and an arm support bracket
3230 coupled to a front of the lifting plate 3220. Although
not shown in the figures, the arm support bracket 3230
may be coupled to the arm that is multi-stage telescopic
and includes the X-ray source at an end thereof.
[0105] Hereinafter, the lifting structure of the first sub-
column 3100 and the second sub-column 3200 with
respect to the main column 2000 will be described in
detail with reference to FIGS. 22 and 23.
[0106] As shown in FIG. 22, the first sub-column 3100
is provided with multiple first rollers 3150 on the outside of
the pair of movable frames 3120. The first rollers 3150 are
slidably coupled to a first slide groove 2210 formed inside
the main frames 2200 of the main column 2000. Accord-
ingly, when the first sub-column 3100 is lifted or lowered
with respect to the main column 2000, the first rollers
3150 of the movable frames 3120 move along the first
slide groove 2210 of the main frames 2200.
[0107] As shown in FIG. 23, the second sub-column
3200 is provided with multiple second rollers 3240 on the
outside of the pair of lifting frames 3210. The second
rollers 3240 are slidably coupled to a second slide groove
3160 formed inside the sub-frame 3110 of the sub-col-
umn 3100. Accordingly, when the second sub-column
3200 is lifted and lowered with respect to the first sub-
column 3100, the second rollers 3240 of the lifting frame
3210 move along the second slide groove 3160 of the
sub-frame 3110.
[0108] As shown in FIG. 24, a first fixed pulley 4100 and
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a cam unit 4400are rotatably arranged at the upper end of
the support frame 2400 of the main column 2000. In this
case, the first fixed pulley 4100 and the cam unit 4400 are
coaxially coupled, while the first fixed pulley 4100 and the
cam unit 4400 rotate independently of each other. That is,
the cam unit 4400 is rotatably coupled to the rotation shaft
of the first fixed pulley 4100 by, for example, a bearing
(not shown).
[0109] As shown in FIG. 25, the cam unit 4400 includes
a cam 4410 whose winding radius changes, and at least
one cam pulley 4430 arranged on one side of the cam
4410 to integrally rotate with the cam 4410. The cam
4410 and the cam pulleys 4430 may be formed as one
body. In another example, the cam 4410 and the cam
pulley 4430 may be formed as separate members and
then rotatably coupled to each other to form one body.
[0110] Referring back to FIG. 24, a plurality of first
guide pulleys 4900 is arranged below the first fixed pulley
4100 and the cam unit 4400 to be rotatable by a rotation
shaft. The first guide pulley 4900 serves to guide the
winding direction of the wire wound around the cam 4410
and the wire wound around the cam pulley 4430.
[0111] The movable pulley 4200 is liftably arranged
below the first guide pulley 4900, and a U shaped wire
fixing bracket 4210 is coupled to the rotation shaft of the
movable pulley 4200.
[0112] A third fixed pulley 4700 is arranged below the
movable pulley 4200. For example, the third fixing pulley
4700 may be rotatably supported by a first support brack-
et 4710 coupled to the top surface of the support frame
2400.
[0113] A second guide pulley 5000 may be rotatably
arranged between the movable pulley 4200 and the third
fixed pulley 4700 by a second support bracket 5100. The
second guide pulley 5000 has one end coupled to the
wire fixing bracket 4210 and serves to guide the move-
ment direction of the second wire 4600 extending upward
via the third fixing pulley 4700.
[0114] A first wire4300 connects the main column 2000
and the first sub-column 3100 by extending around the
first fixed pulley 4100 and the movable pulley 4200.
Referring to FIGS. 24 and 26, one end of the first wire
4300 is coupled to the upper end frame 2300 of the main
column 2000 by a fixing member, and the opposite end
thereof is coupled to the moving frame 3120 of the first
sub-column 3100 by the fixing member after being wound
around the movable pulley 4200 and the first fixed pulley
4100 multiple times. Accordingly, when the first sub-
column 3100 is lifted or lowered, the movable pulley
4200 is lifted or lowered with respect to the first fixed
pulley 4100.
[0115] Referring again to FIG. 24, a second wire 4600
is connected between the movable pulley 4200 and the
cam unit 4400 such that the cam unit 4400 rotates in
connection with the lifting and lowering of the movable
pulley 4200. Specifically, one end of the second wire
4600 is coupled to the wire fixing bracket 4210, and
the opposite end thereof is coupled to one side of the

winding groove 4420 of the cam 4410 via the third fixing
pulley 4700, Accordingly, when the movable pulley 4200
is lifted or lowered, the second wire 4600 is wound around
or unwound from the cam 4410.
[0116] In addition, the cam pulley 4430 and the elastic
member 4500 are connected by a third wire 4800. One
end of the third wire 4800 is coupled to the upper end of
the elastic member 4500, and the opposite end thereof
extends upward and is wound around the cam pulley
4430. Accordingly, when the cam pulley 4430 rotates
integrally with the cam 4410 as the cam 4410 rotates,
the elastic member 4500 may extend and contract in
connection therewith, and the cam 4410 may rotate
together with the pulley 4430 in connection with the
extension and contraction of the elastic member 4500.
[0117] According to the second embodiment of the
present disclosure, an interlocking mechanism that al-
lows the second sub-column 3200 to be lifted and low-
ered in connection with the lifting and lowering of the first
sub-column 3100, which will be described with reference
to FIGS. 20 and 21.
[0118] Referring to FIGS. 20 and 21, a fourth fixing
pulley 5200 is rotatably arranged at the upper end of the
first sub-column 3100, and a fourth wire 5300 extends
around the fourth fixed pulley 5200 of the first sub-column
3100 and connects the main column 2000 and the sec-
ond sub-column 3200.
[0119] Here, when the second sub-column 3200 is
lifted and lowered in connection with the lifting and low-
ering of the first sub-column 3100, the fourth fixing pulley
5200 serves to determine the stroke ratio of the column
3200 to the second sub-column 3100. To this end, for
example, the fourth fixed pulley 5200 may be composed
of a two-stage radius pulley having two different radii.
[0120] In this case, one end of the fourth wire 5300 is
coupled to the fixing bracket 5400 arranged on the top
surface of the support plate 2100 at the lower portion of
the main column 2000, and the opposite end thereof is
coupled to the lifting frame 3210 of the second sub-
column 3200 via the fourth fixed pulley 5200 (see FIG.
23).
[0121] Hereinafter, the lifting operation of the tele-
scopic column 1000 for an X-ray imaging apparatus
according to the second embodiment of the present
disclosure will be described in detail.
[0122] When the user presses down on the second
sub-column 3200 to lower the same at the maximum
height at which the first sub-column 3100 and the second
sub-column 3200 are positioned lifted with respect to the
main column 2000, The fourth wire 5300 coupled to the
lifting plate 322 of the second sub-column 32000 at one
end thereof presses the fourth fixed pulley 5200 to lower
the first sub-column 3100.
[0123] When the first sub-column 3100 is lowered, the
movable pulley 4200 is lifted toward the first fixed pulley
4100 by the first wire 4300, the second wire 4600 wound
around the cam 4410 is released, and the cam 4410
rotates. Also, the cam pulley 4430, which rotates together
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with the cam 4410, winds the third wire 4800 to extend the
elastic member 4500.
[0124] Conversely, when the user lifts the second sub-
column 3200 upward from the minimum height at which
the first sub-column 3100 and the second sub-column
3200 are positioned lowered with respect to the main
column 2000, the second sub-column 3200 rises to-
gether with the first sub-column 3100. Then, the third
wire 4800 wound around the cam pulley 4430 is unwound
by the elastic force of the elastic member, causing the
cam pulley 4430 to rotate. Then, the cam 4410 rotates
together with the cam pulley 4430 and winds the second
wire 4600 to lower the movable pulley 4200.
[0125] In this case, the stroke ratio of the second sub-
column 3200, which is lifted and lowered in connection
with the lifting and lowering of the first sub-column 3100,
is determined by the fourth fixed pulley 5200 composed of
a two-stage radius pulley. The elastic force of the elastic
member 4500 serves to compensate for the weight of the
first and second sub-columns 3100 and 3200 to allow the
user to easily lower the first and second sub-columns 310
and 3200 with little effort.
[0126] In addition, when the elastic force of the elastic
member 4500 changes, the torque of the cam 4410 acts
as a reaction torque with respect to the torque of the cam
pulley 4430, thereby compensating for the difference
between the elastic force of the elastic member 4500
and the weight of the first and second sub-columns 310
and 3200, as described above.
[0127] While the embodiments of the present disclo-
sure have been described above, it will be appreciated by
those skilled in the art that various modifications and
changes can be made to the present disclosure without
departing from the spirit and scope of the claims of the
present disclosure.

Industrial applicability

[0128] According to the telescopic column for X-ray
imaging apparatus of the present disclosure, the length of
the column may be quickly and easily extended or shor-
tened manually without a separate driving source or
weight.

Claims

1. A telescopic column for an X-ray imaging apparatus,
the telescopic column comprising:

a main column;
a sub-column liftably arranged on one side of the
main column; and
a weight compensator arranged on an opposite
side of the main column to compensate for a
weight of the sub-column,
wherein the weight compensator comprises:

a cam formed such that a radius of winding
of a wire therearoud changes according to a
lifting height of the sub-column; and
an elastic member configured to extend and
contract according to rotation of the cam to
provide elastic force to compensate for the
weight of the sub-column,
wherein a radius of the cam increases in a
direction along a circumference of the cam
at a predetermined angle range.

2. The telescopic column of claim 1, wherein the weight
compensator comprises:

a first fixed pulley arranged on the main column;
a movable pulley arranged to be lifted and low-
ered with respect to the first fixed pulley;
a first wire having one end coupled to the main
column and an opposite end coupled to the sub-
column via the movable pulley and the first fixed
pulley;
a cam unit arranged to rotate in connection with
the lifting and lowering of the movable pulley;
and
the elastic member arranged to extend and con-
tract in connection with the rotation of the cam
unit to provide elastic force to the sub-column.

3. The telescopic column of claim 1, wherein the sub-
column comprises:

a first sub-column liftably arranged on one side
of the main column; and
a second sub-column liftably arranged on one
side of the first sub-column.

4. The telescopic column of claim 3, further comprises:

an interlocking mechanism configured to lift and
lower the second sub-column in connection with
lifting and lowering of the first sub-column,
wherein the interlocking mechanism comprises:

a second fixing pulley arranged at an upper
end of the first sub-column; and
a fourth wire having one end coupled to the
main column and an opposite end coupled
to the second sub-column via the second
fixing pulley.

5. A telescopic column for an X-ray imaging apparatus,
the telescopic column comprising:

a main column;
a sub-column liftably arranged on one side of the
main column; and
a weight compensator arranged on an opposite
side of the main column to compensate for a
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weight of the sub-column,
wherein the weight compensator comprises:
a first fixed pulley arranged on the main column;
a movable pulley arranged to be lifted and low-
ered with respect to the first fixed pulley;
a first wire having one end coupled to the main
column and an opposite end coupled to the sub-
column via the movable pulley and the first fixed
pulley;
a cam unit arranged to rotate in connection with
the lifting and lowering of the movable pulley;
an elastic member arranged to extend and con-
tract in connection with rotation of the cam unit to
provide elastic force to the sub-column;
a second wire having one end coupled to one
side of the movable pulley and an opposite end
wound on one side of the cam unit; and
a third wire having one end coupled to the elastic
member and an opposite end wound on an
opposite side of the cam unit.

6. The telescopic column of claim 5, wherein the cam
unit comprises:

a cam formed such that a radius of winding of the
second wire therearoud changes when the cam
rotates; and
a cam pulley arranged on one side of the cam to
rotate integrally with the cam, the third wire
being wound around the cam pulley.

7. The telescopic column of claim 6, wherein a torque of
the cam caused by lifting and lowering of the mova-
ble pulley acts as a reaction torque against a torque
of the cam pulley caused by extension and contrac-
tion of the elastic member.

8. The telescopic column of claim 5, wherein the weight
compensator further comprises:

a third fixed pulley arranged on one side of the
elastic member,
wherein the second wire is wound on one side of
the cam unit via the third fixed pulley.

9. The telescopic column of claim 8, wherein the sub-
column comprises:

a first sub-column liftably arranged on one side
of the main column; and
a second sub-column liftably arranged on one
side of the first sub-column,
the telescopic column further comprising:

an interlocking mechanism configured to lift
and lower the second sub-column in con-
nection with lifting and lowering of the first
sub-column,

wherein the interlocking mechanism com-
prises:

a fourth fixing pulley arranged at an
upper end of the first sub-column; and
a fourth wire having one end coupled to
the one side of the main column and an
opposite end coupled to one side of the
second sub-column via the fourth fixing
pulley.

10. A telescopic column for an X-ray imaging apparatus,
the telescopic column comprising:

a main column;
a sub-column liftably arranged on one side of the
main column; and
a weight compensator arranged on an opposite
side of the main column to compensate for a
weight of the sub-column,
wherein the sub-column comprises:

a first sub-column liftably arranged on one
side of the main column; and
a second sub-column liftably arranged on
one side of the first sub-column, wherein the
weight compensator comprises:

a first fixed pulley arranged on a lower
portion of the main column;
a movable pulley arranged above the
first fixed pulley to be lifted and lowered
with respect to the first fixed pulley;
a first wire having one end coupled to
the main column and an opposite end
coupled to the sub-column via the mo-
vable pulley and the first fixed pulley;
a cam arranged to rotate in connection
with the lifting and lowering of the mo-
vable pulley;
a pair of cam pulleys arranged on both
sides of the cam to rotate integrally with
the cam;
a second wire having one end coupled
to one side of the movable pulley and
an opposite end wound around the
cam;
an elastic member arranged to extend
and contract in connection with rotation
of the cam pulley;
a third wire having one end wound
around the cam pulley and an opposite
end coupled to the elastic member;
a second fixed pulley rotatably ar-
ranged at an upper end of the first
sub-column; and
a fourth wire having one end coupled to
the second sub-column and an oppo-
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site end coupled to the main column via
the second fixed pulley.
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